Mapping of post-translational modifications of spermatid-specific linker histone H1-like protein, HILS1.
In mammalian spermiogenesis, haploid round spermatids undergo dramatic biochemical and morphological changes and transform into motile mature spermatozoa. A majority of the histones are replaced by transition proteins during mid-spermiogenesis and later replaced by protamines, which occupy the sperm chromatin. In mammals, 11 linker histone H1 subtypes have been reported. Among them, H1t, HILS1, and H1T2 are uniquely expressed in testis, with the expression of HILS1 and H1T2 restricted to spermiogenesis. However, there is a lack of knowledge about linker histone role in the nuclear reorganization during mammalian spermiogenesis. Here, we report a method for separation of endogenous HILS1 protein from other rat testis linker histones by reversed-phase high-performance liquid chromatography (RP-HPLC) and identification of 15 novel post-translational modifications of HILS1, which include lysine acetylation and serine/threonine/tyrosine phosphorylation sites. Immunofluorescence studies demonstrate the presence of linker histone HILS1 and HILS1Y78p during different steps of spermiogenesis from early elongating to condensing spermatids.